Physiology and genetics of xylan degradation by gastrointestinal tract bacteria.
Hemicelluloses or xylans are major components (35%) of plant materials. For ruminant animals, about 50% of the dietary xylans are degraded, but only small amounts of xylans are degraded in the lower gut of nonruminant animals and humans. In the rumen, the major xylanolytic species are Butyrivibrio fibrisolvens and Bacteroides ruminicola. In the human colon, Bacteroides ovatus and Bacteroides fragilis subspecies "a" are major xylanolytic bacteria. Xylans are chemically complex, and their degradation requires multiple enzymes. Expression of these enzymes by gut bacteria varies greatly among species. Butyrivibrio fibrisolvens makes extracellular xylanases but Bacteroides species have cell-bound xylanase activity. Biochemical characterization of xylanolytic enzymes from gut bacteria has not been done. A xylosidase gene has been cloned from B. fibrosolvens 113. The data from DNA hybridizations using a xylanase gene cloned from B. fibrisolvens 49 indicate this gene may be present in other B. fibrisolvens strains. A cloned xylanase from Bact. ruminicola was transferred to and highly expressed in Bact. fragilis and Bact. uniformis. Arabinosidase and xylosidase genes from Bact. ovatus have been cloned and both activities appear to be catalyzed by a single, bifunctional, novel enzyme. Continued research in genetic and biochemical areas will provide knowledge and insights for manipulation of digestion at the gut level and improved understanding of colonic fiber digestion.